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Abstract
Black adolescents in the US are less likely to use alcohol, marijuana, and tobacco compared with 
non-Hispanic Whites, but little is known about the consistency of these racial/ethnic differences in 
substance use across the lifecourse. Understanding lifecourse patterning of substance use is critical 
to inform prevention and intervention efforts. Data were drawn from four waves of the National 
Longitudinal Study of Adolescent Health (Add Health; Wave 1 (mean age=16): N=14,101; Wave 
4 (mean age=29): N=11,365). Outcomes included alcohol (including at-risk drinking, defined as 
5+/4+ drinks per drinking occasion or 14+/7+ drinks per week on average for men and women, 
respectively), cigarette, and marijuana use in 30-day/past-year. Random effects models stratified 
by gender tested differences-in-differences for wave by race interactions, controlling for age, 
parents’ highest education/income, public assistance, and urbanicity. Results indicate that for 
alcohol, Whites were more likely to use alcohol and engage in at-risk alcohol use at all waves. By 
mean age 29.9, for example, White men were 2.1 times as likely to engage in at-risk alcohol use 
(95% C.I. 1.48-2.94). For cigarettes, Whites were more likely to use cigarettes and smoked more 
at Waves 1 through 3; there were no differences by Wave 4 for men and a diminished difference 
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for women, and difference-in-difference models indicated evidence of convergence. For 
marijuana, there were no racial/ethnic differences in use for men at any wave. For women, by 
Wave 4 there was convergence in marijuana use and a cross-over in frequency of use among users, 
with Black women using more than White women. In summary, no convergence or cross-over for 
racial/ethnic differences through early adulthood in alcohol use; convergence for cigarette as well 
as marijuana use. Lifecourse patterns of health disparities secondary to heavy substance use by 
race and ethnicity may be, at least in part, due to age-related variation in cigarette and marijuana 
use.
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race; ethnicity; African American; substance use; tobacco; alcohol; marijuana; Add Health
Introduction
In adolescence and young adulthood, Blacks are less likely to use alcohol and tobacco 
(Baker et al., 2003; Breslau et al., 2006; Hasin et al., 2007; Pacek et al., 2012; Swendsen et 
al., 2012; Wu et al., 2011; Zapolski et al., 2014), and equally or less likely to use marijuana 
depending on the time frame assessed (Pacek et al., 2012; Wu et al., 2011), compared with 
non-Hispanic Whites (henceforth referred to as “Whites”). However, among users of the 
substances, Blacks progress from use to dependence faster than Whites (Alvanzo et al., 
2011), have longer duration of use (Caetano & Kaskutas, 1995), and experience more 
substance-related consequences than other racial/ethnic groups.. Specifically, in early 
adulthood, Blacks are more likely to experience legal and social/interpersonal problems 
related to use (Witbrodt et al., 2014), arrest/incarceration for marijuana-related offences 
(Ramchand et al., 2006), and injury (Keyes et al., 2012a; Witbrodt et al., 2014). At later 
stages of adulthood, Blacks have higher rates of lung cancer mortality (Gadgeel & 
Kalemkerian, 2003), and cardiovascular outcomes (Volkow et al., 2014). The reasons for the 
contrast in race/ethnic differences in substance use patterns, and in consequences of use, 
both in young adulthood and as individuals progress through the lifecourse, among users are 
unknown. Many of these consequences occur later in the lifecourse than adolescence or 
early adulthood, suggesting potential explanations of the contrast.
Explanations underlying these observations are emerging. While overall rates of alcohol, 
marijuana, and tobacco use among Blacks are generally lower than among Whites, several 
large-scale epidemiologic studies show a convergence in use by age, with rates becoming 
more similar, or ‘crossing-over’ by age (Caetano, 1984; Feigelman & Lee, 1995; Finlay et 
al., 2012; Kandel et al., 2011; Pampel, 2008; Robins, 1985; Watt, 2008). While studies vary 
in the age at which this cross-over occurs, generally the late 20s and early to mid 30s are 
found to be the critical developmental period for cross-over in substance use (Pampel, 2008; 
Watt, 2008). Therefore, while lower overall prevalence of use among Black compared with 
White adolescents is driven by patterns in these early life stages, higher use among Blacks 
compared with Whites in later stages of adulthood may drive the greater burden of substance 
use consequences among Blacks. Our understanding of the epidemiological patterns of 
Keyes et al. Page 2









substance use across race/ethnicity over the lifecourse, however, remains inadequate for 
several reasons.
First, studies of racial/ethnic differences across the lifecourse are predominately comprised 
of large cross-sectional samples of adolescents (Bachman et al., 1991; Feigelman & Lee, 
1995; Kandel, 1995; Kandel et al., 1976; Swendsen et al., 2012; Wallace & Bachman, 1991) 
or adults (Alvanzo et al., 2014; Dunlop et al., 2003; D. Herd, 1990; Wallace, 1999; Watt, 
2008; Witbrodt et al., 2014). Longitudinal studies are largely community and convenience 
samples with limited variation in age ranges (Brown et al., 2005; Caetano & Kaskutas, 1995, 
1996; Cooper et al., 2008; Finlay et al., 2012; Myers et al., 1995; Weaver et al., 2011), with 
notable exceptions (Chen & Jacobson, 2012; K. M. Harris et al., 2006; Pampel, 2008). These 
longitudinal samples suggest convergence in tobacco (White et al., 2004) and marijuana use 
(Finlay et al., 2012), but not for alcohol (Caetano & Kaskutas, 1995, 1996). Data from the 
National Longitudinal Study of Youth indicated convergence in rates of cigarette smoking 
over time between White and Black Americans followed into their mid-thirties (Pampel, 
2008). Confirmation of these findings and expansion to examine possible gender differences 
is necessary to fully elucidate lifecourse patterns of substance use.
Second, the effects of socio-economic status on racial/ethnic differences in substance use 
remain inadequately understood, and some data suggest that racial/ethnic differences in age-
related variation could be fully accounted for by socio-economic indicators (Watt, 2008). 
The extent to which racial/ethnic differences persist despite mean differences in socio-
economic status, versus other cultural or social group differences (Zapolski et al., 2014), is 
important for inferring conclusions from the data on racial and ethnic differences across the 
lifecourse. For alcohol, available evidence indicates that while income is positively 
associated with use in general (Keyes & Hasin, 2008), among those in poverty, Black men 
have higher rates of heavy drinking compared with Whites. (Ford et al., 2007; Gilman et al., 
2008; Jones-Webb, 1998; Jones-Webb et al., 1997). Examining these relations across other 
substances with rigorous control for socio-economic factors is critical.
Third, the role of gender in substance use is critically important to understanding its etiology 
and consequences. While social norms regarding substance use are changing for women 
(Goodwin et al., 2009; Keyes et al., 2008a; Keyes et al., 2010b), drinking and other 
substance use remains less acceptable for women than for men (Ahern et al., 2008; 
Greenfield & Room, 1997; Jones-Webb, 1998; Keyes et al., 2011). Recent evidence 
indicates that Whites are more susceptible to influence from social norms regarding 
substance use compared with Blacks (Keyes et al., 2012b) and report more positive attitudes 
toward drinking (Caetano & Clark, 1999; D. Herd, 1997), suggesting that the intersection of 
race and gender in trajectories of substance use may shed light on potential emerging 
disparities. Recent evidence from cross-sectional data indicate, for example, that Black 
women have higher rates of alcohol-related problems relative to White women at equal 
levels of alcohol consumption (Witbrodt et al., 2014). In addition, Black men have higher 
rates of alcohol-related problems among those with low levels of heavy drinking (Witbrodt 
et al., 2014); higher rates of incident alcohol disorders among Black compared with White 
women, although not among Black compared with White men over the age of 29 (Grant et 
al., 2012). Thus, examining the intersection of race and gender when examining patterns of 
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substance use over time may yield important insights about the processes that underlie 
racial/ethnic differences in substance use across the lifecourse.
Using data from the first three waves of a nationally representative US sample followed 
from adolescence through the early twenties (National Longitudinal Study of Adolescent 
Health [Add Health]), Harris et al. (2006) documented increases in alcohol, marijuana, and 
tobacco use during the transition to adulthood for both White and Black participants, but no 
evidence of convergence or cross over, though this was not specifically tested (K. M. Harris 
et al., 2006). More recently, in the same sample followed to early to mid-30s, Chen and 
Jacobson (2012) documented age-related differences by race and ethnicity in patterns of any 
substance use. Consistent with prior evidence, Whites had higher prevalence of alcohol, 
tobacco, and marijuana use in early adulthood. Differences between Black and White young 
adults either diminished (alcohol) or crossed over (tobacco and marijuana) by the early to 
mid-30s. However, trajectories of quantity and frequency of use among users may differ in 
important ways from trajectories of any use. For example, previous research has 
demonstrated that Black young adults have different drinking patterns compared with 
Whites, including different beverage preferences and premise utilization patterns (Zapolski 
et al., 2014). Examination of such variation in quantity and frequency is critical, as adverse 
physical health outcomes secondary to substance use, both in young adulthood and through 
the lifecourse, are only exhibited at high and chronic levels of consumption (Connor, 2006). 
Further, existing studies in these data have not controlled for important socio-economic 
differences across groups; a full accounting is critical in inferring the extent to which racial/
ethnic differences persist over and above socio-economic circumstances.
Informed by previous studies in these data, we tested differences in trajectories of alcohol, 
marijuana, and tobacco use among Black and White participants in the Add Health sample. 
We examine differences in quantity and frequency of alcohol, tobacco, and marijuana use 
between Black and White respondents from adolescence (mean age 16) through adulthood 
(mean age 29), stratified by gender, robustly testing modification of association with race/
ethnicity by survey wave, and fully adjusting for multiple measures of socio-economic 
position to comprehensively investigate the evidence for convergence and/or cross-over of 
risk among Black and White participants during the transition to adulthood.
Method
Sample
Data were drawn from Add Health (K.M. Harris et al., 2009), an ongoing national-
representative longitudinal study to address health, behaviors, and relationships from 
adolescence through adulthood. The study began with approximately 90,000 adolescents 
sampled in school in 1994-1995; 20,745 of these underwent in-depth home interviews 
(1995, age 12-21). Waves 2 through 4 attempted re-interview of respondents who underwent 
the in-depth interviews at Wave 1. However, children who graduated high school were not 
included in the Wave 2 sample unless they were part of a sibling sub-study; therefore the 
mean age of the Wave 2 sample is slightly lower than the mean age of the Wave 1 sample 
(Wave 1: 16.03; Wave 2: 15.99). Respondents that were no longer in high school at the 
Wave 2 interview, however, remained eligible for the Wave 3 and 4 interviews and were 
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recontacted. We analyzed data on non-Hispanic Whites and Blacks with a sample weight at 
Wave 1 (N=14,101). Sample sizes in remaining interview waves were as follows: 1996 
(Wave 2, N=10,203), 2001-2002 (Wave 3, N=10,786), and 2007-2008 (Wave 4, N=11,365). 
Further details on the study design can be found elsewhere (K.M. Harris et al., 2009).
Measures
We utilized substance use measures that were queried consistently across the four waves of 
sampling. All measures are based on the self-report of the respondent. Measures of self-
reported substance use have well-documented reliability and validity (Buchan et al., 2002; 
Midanik, 1988; Patrick et al., 1994), especially when asked over short, recent time frames. 
We utilized measures of substance use in the past 30 days and past year.
Tobacco use
Respondents were asked consistently across waves: 1) how many days they smoked 
cigarettes in the past 30 days; and 2) how many cigarettes they smoked on average on days 
they smoked in the past 30 days. Based on preliminary analyses of distributions of the data, 
we examined three primary smoking-related outcomes: past 30-day use (yes/no), use more 
than 25 days in the past month (yes/no), and average number of cigarettes smoked on days 
smoked.
Alcohol use
Respondent were consistently asked across waves: 1) ever had more than a taste or sip of 
alcohol (since last interview for Waves 2 through 4); 2) average frequency of drinking in the 
past year; 3) average number of drinks per drinking occasion; 4) number of occasions had 
5+ drinks in a row in the past year; and 5) number of occasions gotten drunk or very high on 
alcohol, past 12 months. For questions on frequency of drinking, graded response options 
were allowed ranging from once a year to every day. At-risk drinking was defined as any 
instance of 5+ drinks per drinking occasion or 14+ drinks per week on average for men, and 
any instance of 4+ drinks per drinking occasion or 7+ drinks per week on average for 
women (National Institute on Alcohol Abuse and Alcoholism, 2005, 2013).
Using these questions, we examined three primary alcohol-related outcomes to include a 
range of indicators of quantity, frequency, and potential problem drinking in the past 12 
months: any drinking in the past year (yes/no), at-risk drinking in the past year (yes/no), 
average number of drinks consumed when drinking alcohol, among consumers, and 
frequency of drunkenness among drinkers.
Marijuana use
Respondents were consistently asked across waves the number of days that they used 
marijuana in the last 30 days. Measures of quantity were not available.
Using these questions we examined two marijuana-related outcomes covering use and 
frequency of use: any marijuana use in the past 30 days, frequency of marijuana use in the 
past 30 days among users, and at least weekly marijuana use in the past 30 days.
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All analyses were done stratified by gender, given the substantial differences in base rates of 
substance use by gender (Keyes et al., 2008a), and evidence that racial/ethnic differences in 
trajectories of substance use differ by gender (e.g., (Caetano, 1984)). Age within 
measurement wave was included as a covariate in adjusted models, as was highest level of 
parental education, urban versus rural location (Gibbons et al., 2007), family use of public 
assistance, and household income in adolescence given evidence that racial/ethnic 
differences in substance use are partially accounted for by socio-economic status (Watt, 
2008). All socio-economic indicators were significantly correlated. The strongest 
correlations were between parental education and family income (r=0.35) and use of public 
assistance and family income (r=0.47). By race, there were no average differences in 
baseline age (χ2=2.1, df=2, p=0.34); Black respondents on average had lower levels of 
parental education (χ2=21.9, df=2, p<0.01), lived in urban areas (χ2=44.8, df=2, p<0.01) 
were more likely to be in families that used public assistance (χ2=1099.6, df=1, p<0.01), and 
had lower household income in adolescence (χ2=598.8, df=1, p<0.01).
Statistical analysis
The analysis proceeded in three stages. First, we estimated prevalence for binary outcomes 
and means/standard deviations for continuous outcomes among Blacks and Whites for each 
wave of the study. Second, we estimated multivariate random effects models, modeling log 
odds and/or mean differences in each substance use outcome between Blacks and Whites at 
each wave of the study, accounting for the correlation within person in substance use across 
time while estimating between group variance. Third, we estimated difference-in-difference 
random effects models to test whether the association between race/ethnicity and substance 
use changed across the four waves of the study. For example, we tested whether the 
difference in any past 30-day smoking between Blacks and Whites became larger, smaller, 
or did not change from Wave 1 to Wave 2, Wave 2 to Wave 3, Wave 3 to Wave 4, Wave 1 
to Wave 4. We implemented this difference-indifference approach by creating model 
constraint parameters in MPLUS that estimated the difference in estimates of effect across 
waves, and tested whether these parameters were significantly different from 0 (0 would 
indicate no difference in the estimates of effect across wave) (Muthen & Muthen, 
(1998-2012)). Models were estimated first unadjusted and then adjusted for age within 
wave, highest level of parental education, urban versus rural location, family use of public 
assistance, and household income. Complex sampling weights were included in all stages of 
analysis. SAS version 9.4 was used for data management, and MPLUS version 7 was used 
for all analysis.
Treatment of missing data
Some attrition of Add Health respondents occurred over time. Among Black and White 
respondents, 48.7% completed all four waves, 29.6% completed three waves, 29.31% 
completed two waves, and 7.5% completed the baseline survey only. Whites were less likely 
to complete all four waves than Blacks (45.5% versus 55.0%, X2=43.2, df=3, p<0.01). We 
treated missing data, both attrition and variable missing data, with two approaches. First, we 
used full-information maximum likelihood imputation in MPLUS software based on the set 
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of covariates described above. Second, we conducted a sensitivity analysis using complete 
cases (results below), those respondents who completed all four interviews and had 
complete data on all covariates, only. In these sensitivity analyses, we also incorporated a 
different set of longitudinal sampling weights that are available on those followed to Wave 
4, which adjust the sample to be representative of sample characteristics at baseline.
Results
Descriptive statistics on substance use
Figures 1 through 3 show the trajectory of tobacco, alcohol, and marijuana among Black and 
White respondents at each wave of the study, by gender.
Alcohol use—Any alcohol use ranged from 35.8% (Black males) to 50.8% (White 
females) at Wave 1, and 55% (Black females) to 80% (White males) at Wave 4. Among 
both male and female white drinkers, risky drinking peaked at Wave 2 (approximately age 
16) and decreased thereafter. Among Blacks, at-risk drinking was relatively stable or 
decreasing throughout the study period, approximately 20-30%. Similar trajectories were 
documented for average number of drinks per drinking occasion, among drinkers.
Tobacco use—At Wave 1, past 30-day smoking ranged from 17.4% (Black) to 30.4% 
(White) among men and 12.5% (Black) to 32.8% (White) among females. Smoking in the 
past 30 days increased across the four waves of the study for all groups except White 
females, in which it peaked at Wave 2 and thereafter decreased. Among smokers, number of 
cigarettes smoked on days smoked peaked in Wave 3 for all groups except Black males.
Marijuana use—Use and frequency of use was generally lower among women than men, 
but few racial/ethnic differences emerged by gender. Among users, frequency of use 
generally increased across the study. For both males and females, Whites had a higher 
frequency of use at Waves 1 through 3, whereas Blacks had a higher frequency of use at 
Wave 4. This is most pronounced among females.
Online Figures 1 through 3 show the results when substance use was estimated by age rather 
than Wave. While there is more variability in the estimates, the trends over time by race 
remain similar to those demonstrated by wave.
Associations between race/ethnicity and substance use across waves
Tables 1 and 2 examine the association between race and substance use at each wave, all 
adjusted for age, highest level of parental education, urban versus rural location, family use 
of public assistance, and household income in adolescence to determine the extent to which 
differences persist once accounting for socio-economic status.
Alcohol use—Whites were significantly more likely than Blacks to use alcohol, engage in 
at-risk drinking, and had more average drinks per drinking session, at all waves for both 
males (Table 1) and females (Table 2). For frequency of drunkenness among drinkers, 
among females, Whites had higher frequency at all waves; among males, there were no 
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significant differences at Waves 1 and 2; Whites had higher frequency of drunkenness at 
Waves 3 and 4.
Tobacco use—Whites were more likely than Blacks to engage in any smoking, in males 
(Table 1) and females (Table 2), at Waves 1 through 3; by Wave 4, there was no significant 
difference in any smoking among men (OR=1.17, 95% C.I. 0.95-1.44) though there 
remained a substantial difference among women (OR=2.93, 95% C.I. 2.14-4.03). Among 
smokers, Whites also smoked more cigarettes on average at all waves. The magnitude of the 
relationship between race/ethnicity and tobacco use generally decreased across time. For 
example, among males, Whites had 2.6 times the odds of smoking in the past month at 
Wave 1 (95% C.I. 2.0-3.4), but 1.17 times the odds of smoking in the past month at Wave 4 
(95% C.I. 1.0-1.4).
Marijuana use—Among males, there were no significant race/ethnic differences in any 
marijuana use or at least weekly use at any wave, save for an increase in frequency of use 
among Whites compared with Blacks at Wave 2 (B=0.45, 95% C.I. 0.06-0.84). Among 
females, Whites were more likely to use than Blacks at Waves 1-3; no significant difference 
was observed at Wave 4 (OR=1.27, 95% C.I. 0.93-1.73). There were no significant 
differences in frequency at any wave, save for an increase in frequency of use among Whites 
compared with Blacks at Wave 2 (B=0.64, 95% C.I. 0.22-1.07)
Difference-in-differences models
Table 3 shows the difference in the magnitude of the association between race/ethnicity and 
substance use, comparing Wave 4 to Wave 1. Other pairwise comparisons are provided in 
Online Table 1. A negative coefficient indicates a reduction in the magnitude of association 
between race/ethnicity and substance use across the study period (convergence); a positive 
coefficient indicates an increase in the magnitude of association between race/ethnicity and 
substance use across the study period.
Alcohol use—For males, there were no significant differences in alcohol outcomes 
comparing Wave 4 to Wave 1. However, as shown in Online Table 1, estimates significantly 
converged between Wave 4 and Wave 3 for at-risk drinking (B=-0.56, SE=0.21, p=0.01) and 
average number of drinks consumed, suggesting a possible trend towards convergence as 
this cohort ages. Among females, the difference in the magnitude of association between 
race/ethnicity and average number of drinks consumed on days used diminished over time 
(B=-0.64, SE=0.28, p<0.01) (see Table 3), and any use as well as frequency of drunkenness 
exhibited non-significant negative coefficients.
Tobacco use—Among males, there was evidence of convergence in any use (B=-1.27, 
SE=0.22, p<0.01), use >25 days (B=-2.09, SE=0.46, p<0.01), and average days of use 
among users (B=-5.11, SE=1.32 p<0.01) (see Table 3). Similar results were found for 
females.
Marijuana use—There was no evidence for differences in magnitude of associations 
between race/ethnicity and marijuana across time for males. Among females, the difference 
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in the magnitude of association between race/ethnicity and any marijuana use (B=-0.63, 
SE=0.25, p=0.01) and at least weekly use (B=-0.97, SE=0.30, p<0.01) diminished over time 
(see Table 3), and frequency of use among users (B=-0.69, SE=0.32, p=0.03) crossed-over, 
whereby Black females had significantly higher frequency of use by Wave 4. Convergence 
was also documented for at least weekly use (B=-0.97, SE=0.30, p<0.01, see Online Table 
3).
Sensitivity analyses
Due to attrition in the sample over time, we conducted a complete case analysis of only 
those respondents who completed all four waves of the study with complete data. Results are 
provided in Online Tables 2 and 3. Results remain largely unchanged among those who 
completed all four waves. One notable difference is that the difference-in-difference 
estimates for the association between race and marijuana use among women are no longer 
significant; however, the results are in the same direction, both suggesting cross-over in use 
across development.
Discussion
We examined the evidence for convergence and cross-over in the prevalence of alcohol, 
cigarette, and marijuana use between White and Black men and women sampled in 
adolescence from schools in the US as they age from adolescence to adulthood. Importantly, 
the present study attends rigorously to socio-economic differences, controlling for a range of 
economic indicators including material deprivation, geographic location, and 
supplementation with use of public assistance. We summarize the results for each substance. 
First, for alcohol use, we found little evidence of convergence or cross-over in prevalence of 
any outcome, though there is some evidence that heavy drinking is beginning to converge 
among adult males; further follow-up is necessary to determine whether these trends 
continue. Overall, however, among both men and women, Whites were more likely than 
Blacks to use any alcohol and engage in at-risk or heavy alcohol use, higher drinking 
quantity and frequency across time. The exception is that there is convergence (but not 
cross-over) over time in average drinks per drinking setting between White and Black 
female drinkers. Second, for cigarette use, there is robust evidence of convergence in 
past-30 day cigarette use, as well as using >25 days in the past month and in the number of 
days of use among users, among both men and women. There was no evidence, however, of 
a crossover of prevalence between Whites and Blacks. Third, marijuana use was the only 
outcome for which there was some evidence of cross-over, among women only. Among 
males, there were few differences in marijuana use or frequency at any time frame; among 
females, however, there was evidence of convergence and for marijuana users, Whites had 
higher frequency of use at Wave 1, though by Wave 4, Blacks had higher frequency of use. 
The study benefitted from one the largest samples examined to date, wide geographic 
variation, and follow-up into adulthood to examine trajectories of substance use by race/
ethnicity in the US.
Overall, our results provide limited evidence for a cross-over in racial-ethnic differences in 
substance use in the general population through early adulthood. However, there is 
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convergence in almost all cigarette and marijuana use measures at this developmental 
period. Results for cigarettes and marijuana use suggest that race/ethnic disparities in 
substance-related consequences that often occur later than young adulthood may arise in part 
due to race/ethnicity differences in use of these substance that vary across lifecourse stages. 
These results were apparent in unadjusted models and persisted after rigorous control for 
socio-economic differences.
Our results are consistent with other literature that has examined trajectories of substance 
use in longitudinal samples through adulthood. For example, Pampel (2008) observed 
convergence in race/ethnic rates of smoking from early to mid adulthood in a national 
longitudinal sample, and a longitudinal sample of high-risk boys in Pittsburgh also 
demonstrated a later onset and greater persistence among African Americans relative to 
Whites followed into young adulthood (Finlay et al., 2012; White et al., 2004). These results 
are also consistent with, and extend, the findings of Chen and Jacobsen in the Add Health 
sample, who reported that racial/ethnic differences in smoking converge, and cross-over for 
marijuana use, in young adulthood (Chen & Jacobson, 2012). We note differences between 
the two analyses, however. We document in the present study that rates of cigarette use and 
alcohol use, in particular, remain robustly higher in Whites compared with Blacks into 
young adulthood, controlling rigorously for socio-economic differences through the 
lifecourse, and document these effects for a wide range of quantity and frequency indicators 
of use, which are critical in order to understand disparities that emerge in health 
consequences of use. We suggest that the results of the present study, combined with those 
of Chen and Jacobsen (2012), indicate that lifecourse trajectories of substance use in general 
indicate limited evidence for a cross-over in early adulthood, but robust evidence for 
convergence for smoking.
Several mechanisms may underlie convergence in racial/ethnic differences in smoking and, 
for women, marijuana use across the lifecourse. First, our results as well as results of others 
suggest that two simultaneous mechanisms may underlie smoking convergence: White 
young adults are more likely to cease smoking in young adulthood (Barbeau et al., 2004; 
King et al., 2004), and the average age of onset of smoking is later for Blacks than for 
Whites (Geronimus et al., 1993; Kandel et al., 2011; Moon-Howard, 2003). This pattern also 
holds for marijuana (Finlay et al., 2012). This combined later onset of smoking and lower 
cessation at least partially underlies the convergence in young adulthood. Second, 
substantial evidence has supported a ‘weathering’ hypothesis for Blacks in the US 
(Geronimus, 1992). That is, the cumulative stress of disadvantage and chronic exposure to 
discrimination through the lifecourse portends greater adverse health consequences at 
relatively earlier points in the lifecourse compared with Whites, and adoption of problematic 
health behaviors such as smoking at later points in the lifecourse to mitigate the experiences 
chronic stress. Combined, this literature indicates that disparities in long-term health 
consequences of cigarette and marijuana use may reflect differences in lifecourse patterns of 
use across time, potentially suggesting that a public health approach that recognizes the 
structural and institutional contribution of stress and discrimination to onset of problem 
health behaviors may be an effective strategy to reducing long-term health consequences 
from use. In the short term, prevention and intervention strategies that are culturally 
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appropriate, targeted, and resourced should be adopted to specifically reduce the onset and 
persistence of smoking among Blacks in the US.
In contrast, we document little evidence for convergence or cross-over in alcohol use or 
other alcohol-related outcomes including quantity and frequency by early adulthood. The 
dynamics of alcohol use across race and ethnicity may be different than those related to 
other substance use, which may underlie the differences in results. Substantial evidence has 
documented that alcohol is less part of social life for Blacks compared with Whites, and 
used less frequently at mealtimes and as part of cultural events (Zapolski et al., 2014). 
Blacks in the US, on average, are more likely to affiliate with a religious organization and 
report that religion is a more important part of life compared with Whites (Chatters et al., 
2008; Taylor et al., 1999), which robustly predicts alcohol abstention and less frequent use 
(Haber et al., 2011). Further, evidence indicates that Whites are more susceptible to 
influence from perceived (D. A. Herd, 1994; Weaver et al., 2011) and objectively-measured 
(Keyes et al., 2012b) social norms around alcohol use compared with Blacks, whereas the 
same effects are not found for other substances (Keyes et al., 2011). Thus, Black youth may 
be less likely to engage in alcohol use as young adults and less culturally normalized to 
alcohol use as part of social life, predicting lower rates of use and heavy use through the 
lifecourse. However, we note that the Add Health sample has currently been followed 
through early adulthood, but further research on potential cross-over as this cohort ages is 
critical to follow these potential trends forward.
Nonetheless, some evidence indicates higher likelihood of alcohol abuse and dependence 
(Caetano, 1997; Caetano et al., 1998; Galvan & Caetano, 2003; Mulia et al., 2008) and 
alcohol-attributable injury (Keyes et al., 2012a) among Blacks compared with Whites. The 
reasons for such disparities remain inadequately understood, particularly as the present study 
suggests that age-related differences in drinking through the mid-30s may not be potentially 
underlying these epidemiologic patterns. Available data indicate few racial/ethnic 
differences in treatment utilization for substance problems (Alvanzo et al., 2014; Keyes et 
al., 2008b), suggesting that differential rates of service use are also unlikely to explain these 
results. Further research that attends to lifecourse patterns of substance use and its 
consequences into adulthood are needed.
Study limitations are noted. First, all responses are based on self-report, which is known to 
have error. However, we used current time frames for all analyses, limiting the effect of 
recall bias. However, differences in norms around drinking could lead to differential under-
reporting, especially as Blacks in the US attach higher stigma to individuals perceived to 
have alcohol problems compared with Whites (Keyes et al., 2010a). Second, there was 
substantial attrition over the four waves of the study, and more attrition among Whites than 
among Blacks. If substance users were more likely to be lost to follow-up, which we would 
expect, then the sample is missing more White substance users. Thus, again, we would 
expect the results to be underestimated. Third, there are sizeable gaps between data 
collection periods, thus nuance in lifecourse associations from a year-to-year basis may be 
missed when relying on four data-points across two decades of development. Nonetheless, 
the Add Health study is a landmark study about population-based longitudinal study of 
development, with national representativeness and a large, diverse sample. Thus, the 
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limitations of misclassification and informative losses-to-follow-up do not outweigh the 
substantial strengths of the study.
In conclusion, the present results inform ongoing inconsistencies in the epidemiological 
patterns of substance use and consequences of use by race and ethnicity in the US. We find 
convergence in rates over the lifecourse for cigarette use and, for women, marijuana use 
frequency from adolescence to adulthood, suggesting that problematic patterns of use may, 
in part, underlie disparities in health outcomes that emerge later in life. However, similar 
effects are not documented for alcohol use, quantity or frequency at least through early 
adulthood, suggesting that further research into race/ethnicity disparities in alcohol-related 
health conditions that do not correspond to the consumption patterns is needed. Greater 
attention to exploring and understanding the intersection of race, substance use, and 
consequences is imperative for improving public health. Smoking and heavy drinking 
remain among the most prevalent and preventable causes of morbidity and mortality in the 
US, and mortality disparities are well documented (Gadgeel & Kalemkerian, 2003). 
Marijuana remains the most commonly used illicit substance in the US (Compton et al., 
2007), and changing policy towards decriminalization and legalization of use portends 
greater access and higher rates of use. A commitment to improving public health requires 
research resources and attention to patterns and predictors of substance use over the 
lifecourse.
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• Alcohol use and at-risk drinking are robustly higher in Whites compared with 
Blacks
• The prevalence of cigarette use and heavy smoking converge between Whites 
and Blacks in adulthood
• By adulthood, among marijuana users, Black women use marijuana more 
frequently than White women
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Descriptive proportions and means for alcohol use outcomes by race and gender in the 
National Longitudinal Study of Adolescent Health
*Mean ages based on four waves of data collection. Wave 1 (mean age: 16.03); Wave 2 
(mean age: 15.99); Wave 3 (mean age: 21.85); Wave 4 (mean age: 29.00). Wave 1 and 
Wave 2 were separated by one year, however the mean age of the Wave 2 sample is slightly 
lower than the mean age of the Wave 1 sample (Wave 1: 16.03; Wave 2: 15.99). 
Respondents that were no longer in high school at the Wave 2 interview, however, remained 
eligible for the Wave 3 and 4 interviews and were re-contacted. We display them on the 
graph as one year apart given the time difference in data collection.
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Descriptive proportions and means for cigarette use outcomes by race and gender in the 
National Longitudinal Study of Adolescent Health
*Mean ages based on four waves of data collection. Wave 1 (mean age: 16.03); Wave 2 
(mean age: 15.99); Wave 3 (mean age: 21.85); Wave 4 (mean age: 29.00). Wave 1 and 
Wave 2 were separated by one year, however the mean age of the Wave 2 sample is slightly 
lower than the mean age of the Wave 1 sample (Wave 1: 16.03; Wave 2: 15.99). 
Respondents that were no longer in high school at the Wave 2 interview, however, remained 
eligible for the Wave 3 and 4 interviews and were re-contacted. We display them on the 
graph as one year apart given the time difference in data collection.
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Descriptive proportions and means for marijuana use outcomes by race and gender in the 
National Longitudinal Study of Adolescent Health
*Mean ages based on four waves of data collection. Wave 1 (mean age: 16.03); Wave 2 
(mean age: 15.99); Wave 3 (mean age: 21.85); Wave 4 (mean age: 29.00). Wave 1 and 
Wave 2 were separated by one year, however the mean age of the Wave 2 sample is slightly 
lower than the mean age of the Wave 1 sample (Wave 1: 16.03; Wave 2: 15.99). 
Respondents that were no longer in high school at the Wave 2 interview, however, remained 
eligible for the Wave 3 and 4 interviews and were re-contacted. We display them on the 
graph as one year apart given the time difference in data collection.
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